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Summary and conclusions
T cells and monocytes use an important tool to communicate: the selective
rxpression of cytokines. This thesis is concerned with the regulation of cytokine gene
:xpression in T cells and monocytes. The results of our studies have led to a better
rnderstanding of the use of this communication system at the molecular level.
ln chapter 7 we studied the mechanisms that control the expression of lL4 and
L-3 in T cells. By using synthetic analogs that activate the T cell receptor CD3 complex
concanavalin A) or the protein kinase C dependent pathway (phorbol myristate acetate)
rue showed that at least two different mechanisms control lL-4 and lL-3 expression.
ixpression of both genes was regulated at the level of transcription; the rate by which
rhe respective genes were transcribed was enhanced upon stimulation. Furthermore,
expression of both genes was regulated at a post-transcriptional level; the stability of the
mRNAs of the respective genes was enhanced upon stimulation.
ln chapter 2 and 3 we extended these observations and showed that lL4, lL-3,
and GM-CSF expression is affected by lL-7, a cytokine that is expressed by stromal
cells. We presented evidence that stromal cells can indirectly modulate the development
of the erythroid, lymphoid, and myeloid lineage by increasing the expression of several
lymphokines. The increase of lymphokine gene expression was explained by an increase
in the stability of the mRNAs of these lymphokines.
ln chapter 4 we studied lL-4 receptor expression in T cells. We showed that
activation of the lL-4 receptor by binding of lL4 strongly upregulates lL4 receptor
mRNA expression. Binding of lL4 to its receptor leads to internalization of the ligand-
receptor complex and loss of the ability to respond to more lL4. The latter is solved by
an lL-4 mediated increase in the rate of lL4 receptor gene transcription and by an
increase in the stability of lL4 receptor transcripts.
ln chapter 5 and 6, we studied the inhibitive effect of lL4 on monocyte functions
like expression of lL-6, lL-1F, and TNFa after LPS stimulation. lL4 was found to inhibit
the expression of the proto-oncogenes c-fos and c-jun and consequently inhibited the
binding of AP-1, a transcription factor formed by the protein products of the c-fos and c-
1un genes, to its target sequence. ln chapter 5, we propose that the inhibitive ffect of lL-
4 on the expression of AP-1 and maybe other transcription factors, might be a
mechanisms by which lL-4 inhibits many monocyte functions like cytokine expression. In
chapter 6 it is demonstrated that the lipoxygenase directed pathway of arachidonic acid
metabolism is involved in lL-4 mediated inhibition of c-fos mRNA.
ln chapter 7 it is shown that G(Anh)MTetra,  natural occurring bacterial cell wall
breakdown product other than LPS, strongly induced lL-6 and lL-1B expression in
monocytes. In this chapter we suggested that the spontaneous or antibiotic-induced
release of 1,6-anhydro-muramyl-peptides might contribute to the symptomatology of
sepsis by the induction of inflammatory cytokine expression.
Finally, in chapter 8 the results of these studies are reviewed and placed in the
context of the current knowledge and ideas about the gene expression, biological effects
and clinical application of five lymphokines.
A schematic representation of the most important findings of this thesis is shown
in figure 'l on page 90. This figure illustrates a main conclusion that can be drawn from
our studies. lt appeared that the complex and balanced network of cytokine genes
expressed by hematopoietic cells is controlled at two levels; at transcriptional nd post-
transcriptional level. The knowledge that is and will be obtained concerning regulation of
cytokine gene expression in healthy human hematopoietic ells will be of help in





















an example; it will help to find out why some acute myeloblastic leukemia (AML) c
spontaneously secrete certain cytokines, whereas this is not the case in hea
monocytes. Comparison of transcription rates of these genes in AML cells i
monocytes, studies to the half-lives of cytokine mRNAs in AML cells and studies
transcription factor expression, transcription factor composition and concentrations
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